The kinematical study of mechanisms is a very important matter and therefore it must be done very properly. The slidercrank mechanism is very common in engineering applications. The present paper presents an incremental numerical method used for kinematical study of the aforementioned mechanism. The kinematics of the same mechanism is performed using an analytical method. In order to validate the incremental numerical method, the results obtained by using the two methods are then compared.
NOMENCLATURE
 n m 0 -zero matrix with "m" rows and "n" columns 
INTRODUCTION
Kinematical analysis of any rigid solids system is a very important issue and for this reason it should be looked at with great care. The paper deals with the kinematical analysis of the slider-crank mechanism (Fig.1) . It is made up of three elements linked together by joints and slides. The elements "1", "2" and "3" are linked each other by cylindrical joints. These joints are denoted on the figure 2 O and 3 O .The element "3" of the mechanism is linked to the element which is considered to be fixed by a slide. The element "1" is linked to the fixed element by a joint. This joint is denoted on the figure by 1 O .The element "3" describes a translational motion. We aim ourselves to perform the kinematical study of this mechanism using an incremental numerical method and an analytical method. In other words we will perform a comparative kinematical study of the same mechanism. In order to validate the incremental numerical method, the results will be compared. y coordinates may be expressed as a function of the 1  angle values as follows [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] :
Between 
The value of the 3 O y point O 3 ordinate (Fig.1 ) is equal to zero throughout the movement:
By solving the system consisting of equations (1-5) the following results will be obtained:
KINEMATICAL ANALYSIS OF THE SLIDER-CRANK MECHANISM USING AN INCREMENTAL NUMERICAL METHOD
If we differentiate the relationships (1-5) with respect the 1  variable, the following results will be obtained:
The relations (11) (12) (13) (14) (15) will be expressed using a single matrix relationship as follows:
In the relationship (16) the quantities involved have the following expressions:
Replacing the infinite small displacements by finite but small displacements the relation (16) becomes:
In the relation (22) the quantities involved have the following expressions:
( 2 7 ) From equation (22) it may be deduced:
By performing the calculations the following results will be obtained:
NUMERICAL APPLICATION
In order to validate the numerical the numerical incremental method, in this paragraph, a concrete numerical application will be presented. To do so, we will ascribe numerical values to the lengths of the mechanism elements and to the positional parameters of its elements. For analytical calculation, the variability interval of the independent variable must be first specified. This is denoted by' 1  "and represents the rotation angle of the leading element around the Oz axis. It is considered that the leading element describes two complete rotations around the Oz axis:
The rotation angle 1  will be assigned arbitrary values belonging to the range specified by the relationship (34). These values must cover the entire range. Their calculation formula is specified below:
In the relation (35) the values of the natural number " i " belong to the following interval: 
The 3 
O
y ordinate values will be calculated using the following relation:
It may be observed that the calculus depends on the values of the natural number "n". The natural number "n" must be as large as possible if the results obtained are to be very precise. Further on, the same kinematical study will be performed but this time the incremental numerical method will be used. The following relationship will be used for calculating the
Performing a kinematical study is not possible unless the initial configuration of the mechanism is known first. For this, the position of each element of the mechanism must be known. Therefore, it will be assumed that the initial value of the   1 angle is known and the kinematical parameters of the other elements of the mechanism will be expressed according to it. In order to do this the relationships (6-10) will be used:
Performing these laborious calculations was possible only with the help of a computer. That's why a MATLAB program was developed. The algorithm underlying the program is based on formulas (29-33).
The program uses the following input data:
The initial position of the mechanism is given by the following positional parameters:
The coefficients of the algebraic system (24) will be recalculated for the next increment of time as follows:
The values of the small but finite variations 1   and 2   will be calculated using the relations (42) and (31). 
The increment of time t  is determined using the following formula:
The results are presented in the figures below (Fig.2-Fig.6 ): The above figures (Fig.2-Fig.6 ) represent the variation of the position parameters of the mechanism elements as a function of the 1  angle values. Angle 1  represents the position parameter of the leading element.
CONCLUSIONS
An original numerical method has been presented in the paper. The originality of this work consists in transforming a system of differential equations into a system of algebraic equations. This was possible by moving from infinitely displacements (linear or angular) to finite but small displacements. In this way a system of algebraic equations with constant coefficients over an increment of time was obtained. The values of these coefficients was recalculated for the next step on the direction of time. In order to validate the numerical incremental method, a numerical example was presented.
